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(54) DIRECT VIEWING TYPE ILLUMINATION DEVICE FOR DISPLAY ELEMENT AND LIQUID 
CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To utilize polarized light conventionally 
having absorbed by an organic polarizing plate by 
converting the polarizing direction thereof by providing a 
light diffusion means and a light polarization means 
polarizing light emitted from the light diffusion means in 
the vertical direction to the light emitting surface of a 
surface- like light transmission body between the 
surface-like light transmission body and a polarization 
and separation surface. 

CONSTITUTION: This direct viewing type illumination 
device for a display element is provided with the 
surface-like light transmission body 4, a light source 1 
arranged so that the light is made incident on the body 4 
from the side part, a light reflecting surface 5 provided 
on the opposite surface to the light emitting surface of 
the body 4 and the polarization and separation surface 
12 which is provided on the light emitting surface side of 
the body 4, where the (p) polarized component of a light 
beam near a prescribed incident direction is transmitted 

and at least one part of an (s) polarized component is reflected and whose cross section is 
almost W-shaped. Then, a light diffusion plate 7 and a prism array 8 polarizing the light emitted 
from the plate 7 in the vertical direction to the light emitting surface of the body 1 1 are 
provided between the body 4 and the surface 1 2. 
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Durce 1 arranged so that the light is made incident on the body 4 from 
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olarized component is reflected and whose cross section is almost W- 
haped. Then, a light diffusion plate 7 and a prism array 8 polarizing the 
ght emitted from the plate 7 in the vertical direction to the light emitting 
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n the drawings, any words are not translated. 



.AIMS 



laim(s)] 

laim 1] The lighting system for direct- viewing-type display devices characterized by providing the following. Fidd- 
le transparent material. The light source arranged so that incidence of the light may be carried out from the flank of a 
ld-like transparent material. The light reflex means prepared in the field opposite to the optical outgoing radiation 
le of a transparent material. The polarization separation side of the letter of the cross-section abbreviation for W 
aracters in which it is prepared in the optical outgoing radiation side side of the aforementioned field-like transparent 
iterial, a p-polarized light component is penetrated about the beam of light near the predetermined direction of 
;idence, and a part of s-polarized light component [ at least ] is reflected, a shell — an optical-deflection means to be 
ighting system for direct- viewing-type display devices, and to deflect the light which carries out outgoing radiation 
>m an optical diffusion means and an optical diffusion means towards a perpendicular direction between a field-like 
nsparent material and a polarization separation side to the optical outgoing radiation side of a field-like transparent 
iterial 

laim 2] The lighting system for direct- viewing-type display devices to which a polarization separation side is 
aracterized by the bird clapper in the lighting system for direct- viewing-type display devices of a claim 1 from what 
spared further at least the dielectric thin film which has the thickness below equivalent with visible light wave length 
a transparent base material above. 

laim 3] The lighting system for direct- viewing-type display devices characterized by the bird clapper in the lighting 
stem for direct-viewing-type display devices of a claim 1 from the multilayer-structure object with which a 
larization separation side comes to carry out the laminating of the translucency medium with a small refractive index 
turns relatively [ medium / translucency / with a big refractive index ] relatively. 

laim 4] The liquid crystal display characterized by having arranged the lighting system for direct-viewing-type 
splay devices a claim 1 - given in claim 3 any 1 term at the tooth back of a liquid crystal display element as the 
erage polarization shaft orientations of the beam of light which carried out outgoing radiation of the lighting system, 
d the polarization shaft orientations of the polarizing plate by the side of the optical incidence in a liquid crystal 
splay element carry out abbreviation coincidence. 



ranslation done.] 
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♦TAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

dustrial Application] this invention relates to the direct-viewing-type liquid crystal display used for the liquid crystal 

play for a liquid crystal television and computers etc. 

)02] 

escription of the Prior Art] In recent years, many displays of display grace in which the technical progress of the 
ect-viewing-type liquid crystal display using the liquid crystal display element, especially the color display element 
lot inferior to **** better ** and CRT came to be seen. In monochrome display, the reflected type liquid crystal 
tplay element which does not use the back light which is a flat-surface lighting system before several years was in 
5. However, it has set and changed to the penetrated type liquid crystal display element using a back light for almost 

0 in monochrome display now. In the color display liquid crystal display, if you have no back light, ** as a display 
lot made, but the back light serves as an indispensable device in the direct-viewing-type liquid crystal display. 
)03] In recent years, portability is important for the so-called notebook computer which has come to be used, 
;refore the dc-battery drive is the requisite. However, in the present condition, the time which can be driven without 
arging a dc-battery is several hours, and has not resulted in the grade which continues and can do the work of a day. 
tension of continuous duty time is very important in the meaning. Especially a lighting system is a device with much 
wer consumption, and low-power-izing of a lighting system has a very large meaning. 

)04] By the way, the liquid crystal display element used for the notebook computer shows the specific contrast ratio 
;tribution according to the angle of visibility. For example, in the case of a super-twisted-nematic element, while 40 
grees - about 50 degrees of angles of visibility have spread substantially perpendicularly, the field where especially a 
ntrast ratio is high is near a center. 

305] In fact, a notebook computer is used in many cases, carrying out angle adjustment so that the contrast ratio of 

1 screen seen from the operator may become the highest. Therefore, if it is made for the maximum brightness of 
hting to come to the visual direction (for many to have tended to have shifted from there a little perpendicularly) 
lich produces the maximum contrast ratio, lighting efficiency will be improved substantially. 

D06] On the other hand, the angle of visibility of the liquid crystal display element used for the notebook computer 
s spread at 40 degrees - about 50 degrees or more substantially, and the examination for the formation of an 
tensive viewing angle is also made further. Therefore, it is also important to adjust the orientation distribution of a 
Jiting system so that a display can be seen to some extent even from across. 

307] Thus, fitting the luminance distribution of a lighting system to this contrast ratio distribution has a large 
waning as a means of the substantial improvement in brightness. 

308] By the way, electrochromatic display display is divided roughly and has two methods of the TN liquid crystal 
jplay and the STN liquid crystal display of a multiplexer drive by the active-matrix drive using TFT. It has the 
mposition that the optical optical incidence [ of the element which held the liquid crystal layer with the glass 
bstrate ], and outgoing radiation side was equipped with the polarizing plate, the polarization state of a linearly 
larized light incident light is modulated, and all hold a liquid crystal display method. 

009] However, it will usually be irregular, more than a half will be absorbed among incident lights with the 
larizing plate with which the incidence side of a display device was equipped since it was random polarization, and 
Dre than a half has not contributed substantially the polarization direction of the conventional liquid crystal display 
sment incident light as a lighting light. 

010] Making the polarization eliminator which divides a non-polarized light into the polarization light which 
tersects perpendicularly with each other intervene between a light source lamp and a liquid crystal display in a 
ojected type liquid crystal display element as structure which reused the light absorbed by the polarizing plate, and 
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e light carrying out outgoing radiation of the polarization eliminator directly, converging the light of another side on 
ight source lamp, and using it as a light source light again is proposed (JP,4-184429,A). 

Oil] However, this method requires that distance of enough should be between the light source and a polarization 
minator on the assumption that a projector (projected type). Moreover, only when light is considerably formed into 
rallel light, it functions as lighting for projected type liquid crystal display elements effectively. Therefore, thin 
ape-ization serves as an indispensable condition and it is unsuitable to adopt as lighting for direct-viewing-type 
splay devices for which the luminance distribution of a lighting system should be fitted to the contrast ratio 
>tribution of a liquid crystal display. 

012] Moreover, also making a prism array intervene between the lighting light source and a display device is 
oposed as a means to condense light perpendicularly to the screen. However, since this is what improves the 
ightness of a direction perpendicular to the screen by extracting lighting light to the specific range, the luminous- 
:ensity-distribution distribution of lighting light will become narrow. Moreover, the brightness of a direction 
rpendicular to the screen is not enough by this, either. Therefore, the illumination distribution suitable for the direct- 
swing-type liquid crystal display element is not obtained. 

013] this invention offers the lighting system which has an illumination distribution suitable for the liquid crystal 

splay element of a direct viewing type. 

014] 

leans for Solving the Problem] Paying attention to only polarization light with the fixed polarization direction 
ntributing to the improvement in an illuminance of the liquid crystal display element of a direct viewing type, if this 
mention remains as it is, it carries out polarization conversion of the light of a specific direction alternatively among 
3 polarization light which does not contribute to the improvement in an illuminance of a liquid crystal display 
jment. In this way, optical intensity can be enlarged now in the specific direction about polarization light with the 
•larization direction which can contribute to the improvement in an illuminance, with a latus luminous-intensity- 
stribution distribution maintained, and an illumination distribution becomes a thing suitable for the direct- viewing- 
pe liquid crystal display element. 

015] this invention is made that the above-mentioned technical problem should be solved. A field-like transparent 
aterial, The light reflex means prepared in the field where the light source arranged so that incidence of the light may 
carried out from the flank of a field-like transparent material and the optical outgoing radiation side of a transparent 
aterial are opposite, The polarization separation side of the letter of the cross-section abbreviation for W characters in 
lich it is prepared in the optical outgoing radiation side side of the aforementioned field-like transparent material, a 
polarized li^ht component is penetrated about the beam of light near the predetermined direction of incidence, and a 
rt of s-polarized light component [ at least ] is reflected, It is a lighting system for direct-viewing-type display 
vices, a shell — between a field-like transparent material and a polarization separation side The lighting system for 
rect-viewing-type display devices characterized by establishing an optical-deflection means to deflect the light which 
rries out outgoing radiation from an optical diffusion means and an optical diffusion means towards a perpendicular 
rection to the optical outgoing radiation side of a field-like transparent material is offered. 

016] Although there are various methods in making a flat-surface lighting system, it divides roughly and is classified 
to two sorts. General most methods are methods called a Terumitsu Uchibe method or direct female mold, and are 
ethods which have the light source inside an illumination side, one side of the transparent material which the light 
urce is arranged outside an illumination side and an edge light type becomes from the transparent acrylic resin board 
hich is an illumination side on the other hand, or two sides — the abbreviation for a fluorescent lamp (many are cold 
thode discharge tubes) etc. - a line ~ it is the method which is made to stick an emitter, forms lamp covering which 
•nsists of a reflector, and introduces light in a transparent material 

017] As for the optical generating means in this invention, it is desirable to consider as the edge light type which 
•nsists of the light source arranged so that incidence of the light may be carried out from the flank of a field-like 
insparent material and a field-like transparent material. An edge light type lighting system is compact, and it is 
jcause it is the most desirable in the viewpoint which raises the portability of a liquid crystal display. 
018] Moreover, the polarization separation side in which it is prepared in the optical outgoing radiation side side of 
e aforementioned field-like transparent material, a p-polarized light component (1st polarization component) is 
raetrated about the beam of light near [ predetermined ] the direction of incidence in that case, and the at least 1 
ction of an s-polarized light component (2nd polarization component) is reflected, It is desirable to an optical 
itgoing radiation side [ of a field-like transparent material ], and opposite side to have the polarization conversion 
eans which consists of the aforementioned optical outgoing radiation side and a light reflex side established in 
>breviation parallel. If a light reflex side is used with such composition, since the polarization direction changes in the 
se of reflection, it will collaborate with the above-mentioned polarization separation side, and the light by which 
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>larization separation was carried out is not only reusable, but will act as a polarization conversion means. Hereafter, 
e element equipped with the polarization separation side is made a polarization eliminator. However, this is not the 
eaning which needs a polarization eliminator as an element with a separate field-like transparent material etc. You 
ay make a field-like transparent material have polarization isolation. 

•019] With such composition, the incident angle to a polarization eliminator carries out incidence of the p-polarized 
>ht component which penetrated the polarization eliminator about the light near the specific angle to a liquid crystal 
splay element, after penetrating a polarizing plate, and an s-polarized light component is reflected into a field-like 
ansparent material. On the front face of a field-like transparent material, in the ****** case, a phase change arises, a 
polarized light component is generated, and this s-polarized light component pulled back may come to penetrate the 
brementioned polarization eliminator. Therefore, by reflecting the s-polarized light component reflected with the 
)larization eliminator on a field-like transparent material front face, the component changed into a p-polarized light 
>mponent arises, and it contributes to the component penetrated to a liquid crystal display element. Consequently, the 
>hting system of a plane with a high illuminance is obtained about a specific visual direction. 

020] In order to use this lighting system as a back light of a liquid crystal display element, as for the polarizing plate 
epared in the optical incidence side of a liquid crystal display element, it is desirable to be arranged so that it may 
xome the permeability maximum from a polarization eliminator to the p-polarized light component by which 
ltgoing radiation was carried out. That is, it is desirable to be arranged so that the polarization shaft of the polarizing 
ate by the side of the optical incidence in the average polarization shaft direction and liquid crystal display element of 
beam of light which carried out outgoing radiation of the inside of the field-like transparent material in a plane 
?hting system may carry out abbreviation coincidence. 

021] As a polarization eliminator of this invention, the dielectric film which has the thickness of lOOOnm or less 
eferably can use what is formed further above at least for the field of at least one of the two of the multilayer- 
ructure object which comes to carry out the laminating of the translucency medium with a small refractive index by 
ms relatively [ medium / translucency / with a big refractive index ] relatively, and a field-like translucency base 
aterial. 

•022] A polarization separation side is made into the shape of a cross section of W characters in this invention, 
[iniaturization of a polarization eliminator can be attained by doing in this way. As for especially the vertical angle of 
r characters, considering as about 90 degrees is desirable. The light reflected in respect of polarization separation can 
; reused without changing an illumination side and the maximum brightness direction which exists perpendicularly 
ostly considering the vertical angle of W characters as 90 degrees of abbreviation, and by preparing a reflecting plate 
the rear face of a transparent transparent material at a polarization separation side and abbreviation parallel. 90 
agrees **10 degrees of vertical angles of W characters are 90 degrees **5 degrees preferably. 
023] There are some which established the polarization separation side which becomes the array-like portion of a 
ism array from a dielectric interference film etc. as an example of this polarization eliminator. 
•024] The quality of the material used for a prism array has plastics, such as glass, an acrylic, a polycarbonate, 
)lyurethane, and polystyrene. It is desirable for a being [ it / the light quality of the material ] front face to be smooth. 
•025] As visible light wave length order, although interferential action may be given to this very thing, since the 
ickness of a prism array must be held at one side of a field-like transparent material, it is desirable to have a certain 
nount of rigidity. 

•026] In this case, if the angle of the vertical angle of a prism array, a refractive index, the number of layers of a 
electric film, the refractive index of each class, and thickness fulfill suitable conditions, it will become possible to 
llarge the ratio of the transmitted light intensity of the polarization light which is vibrating perpendicularly to the 
rection of an array, and the transmitted light intensity of the polarization light which is vibrating in parallel in the 
*ht by which outgoing radiation is carried out to the monotonous shell abbreviation perpendicular of a prism array. 
•027] In this case, as for the light which carries out incidence to a polarization separation side from a viewpoint of 
use of light, it is desirable that the maximum brightness enables it to come perpendicularly mostly to the illumination 
de of a transparent material. However, generally it is difficult to take out light from a transparent material right- 
lgled to the field. 

•028] The configuration on the front face of a transparent material is chosen from the transparent material of an edge 
ght type back light so that total reflection conditions may be avoided. The method of forming white dispersing agent 
a transparent material front face and the method of forming a lenticular sheet or the Fresnel configuration of prism in 
transparent material front face are learned about the configuration on the front face of a transparent material of 
voiding this total reflection condition. 

029] However, even if it carries out such a work, light cannot usually be taken out from 20 degrees at 35 degrees to 
l illumination side. Then, it is desirable to establish an optical-deflection means by which the light which carries out 
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tgoing radiation to the optical outgoing radiation side side of a field-like transparent material becomes a right angle 
)stly to a field-like transparent material. 

330] The thing of the structure in which the cross section in the field containing the average optical axis of the beam 
light which carries out outgoing radiation of the inside of a field-like transparent material has arranged pillar-shaped 
angle-like prism in the shape of an array can be used for an optical-deflection means. It is desirable that triangular 
e comer facing the field-like transparent material of the pillar-shaped prism of the shape of a triangle of an optical- 
flection means is made into 50 to 75 degrees. Moreover, you may perform embossing to the front face of an optical 
ifusion board. When the above-mentioned prism array is used, the luminous intensity distribution of the light 
ndensed in the specific direction can be obtained. On the other hand, when an optical diffusion board is used, the 
ninous intensity distribution of the latus light of angular distribution can be obtained comparatively. 
33 1] On the other hand, the directivity of the light which spreads the inside of a transparent material is high, the 
ninous-intensity-distribution direction distribution of the light by which outgoing radiation is carried out as a result 
>m a flat-surface lighting system may concentrate perpendicularly, and the range of the angle of visibility 
rresponding to the bright display may become narrow. If an angle of visibility is not much narrow, it may not be 
sirable as lighting for direct- viewing-type display devices. In order to avoid this, it is desirable to arrange diffusion 
sanses, such as a diffusion board which degrades directivity between a liquid crystal display element and deflection 
sans. 

332] Next, the polarization eliminator of this invention is explained. 

333] As [ indicate / by Japanese Patent Application No. No. 298021 / four to / the polarization eliminator which 
nsists of a multilayer-structure object which comes to carry out the laminating of the translucency medium with a 
mil refractive index by turns relatively / medium / translucency / with a big refractive index ] relatively ] 
334] This multilayer-structure object has the property for which the permeability and reflection factor depend on 
larization of oblique incidence light to oblique incidence light. Thereby, it can use as a non-optical-absorption type 
larizing element. 

335] Although a multilayer-structure object will not be cared about anything if it consists of translucency material 
>m which the refractive index more than two-layer differs at least, the polarization dependency of the reflection 
ztor in an interface has a desirable big combination of a refractive-index difference, in order to be so strongly [ that a 
fractive-index difference is generally large ] discovered. For example, there is combination with plastics (n**l .5), 
ch as air (n**1.0), a transparent resin, for example, an acrylic, a polycarbonate, polyurethane, and polystyrene. The 
ove-mentioned combination is desirable also at the point of being easy to acquire the multilayer-structure object of a 
ge area cheaply. 

036] There is no limit in the thickness of each class of a multilayer-structure object fundamentally. Moreover, the 
mposition that heterogeneous composition may be used and the flat cellular layer was distributed in layers by the 
ice in homogeneous plastics may be used. Each class in a multilayer construct should just be arranged at 
breviation parallel. 

037] A transparent dielectric multilayer can also be used as the quality of the material. When using a dielectric 
altilayer as a multilayer-structure object, the polarization property as for which a wavelength dependency becomes 
lpty to the white light source as layer thickness of about 10 times or more compared with light wave length order in 
lich the class interface reflected light of a multilayer-structure object does not interfere each other and which is not 
n be acquired. When the thickness of each class is too thick, the thickness of the whole multilayer- structure object 
comes thick, and it stops on the other hand, suiting lightweight and a thin form. Therefore, 3 to about 100 
icrometers thickness is suitable for this purpose. Moreover, if thickness is made irregular, coloring resulting from an 
tical interference is mitigable. Therefore, it may be desirable to make thickness of each class into non-**. 
038] in the case of composition as the flat cellular layer was alike in layers and was distributed in homogeneous 
istics, flat cellular layer thickness should just be 3 micrometers to about 100 micrometers As other composition, the 
altilayer- structure object which sprinkled upwards gap control materials whose diameters are about dozens of 
icrometers about 3 to about 100 micrometers transparent sheet metal, such as a bead and glass fiber, and carried out 
s laminating is also thick. In this case, since it has not said that it changes with places compared with composition by 
lich the cellular layer flat in homogeneous plastics was distributed in layers like a cellular layer with the flat incident 
gle in the interface from which a refractive index differs, it is easy to obtain the high polarization of an extinction 
do. 

039] Like the above-mentioned explanation, the polarization function of a multilayer-structure object acts most 
fectively, when an incident angle is a brewster's angle. Therefore, when arranging a multilayer-structure object in the 
it-surface lighting system which consists of the light source and a field-like transparent material, it is desirable in 
der for it to be substantial improvement in brightness to consider as composition the incident angle of the component 
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;ar the brewster's angle of the incident light to a multilayer-structure object increases by optical elements added 
rther, such as the light source, a field-like transparent material, and a light reflex means. 
040] The polarization eliminator with which the dielectric film which, on the other hand, has the thickness of 
)00nm or less preferably in the field of at least one of the two of a field-like translucency base material is formed 
rther above at least uses an optical interference, and is indicated by Japanese Patent Application No. No. 51594 [ five 
]. In this case, the interface of a dielectric film and a base material turns into a polarization separation side. This 
)larization eliminator also has the property for which the permeability and reflection factor depend on polarization of 
>lique incidence light to oblique incidence light, and can use it as a non-optical-absorption type polarizing element. In 
)00nm or less, it is mainly below visible light wave length order, and is about 800nm or less preferably here. 
041] A wavelength dependency becomes large while the degree of polarization of specific wavelength can be raised 
a number of layers generally increases in order that the dielectric film which has the thickness of the visible light 
ave length order of a polarization eliminator may use an optical interference. When the spectrum of the back light 
jht source to be used is **** wavelength light, it can consider as the multilayer composition to which degree of 
>larization becomes high to the back light wavelength region of light. However, since a possibility that difficulty may 
ise is in productivity when it is a not much multilayer film, they are about 5-15 layers preferably. When using a white 
tck light for color displays, in order to suppress the wavelength dependency of degree of polarization low and to, 
>tain flat degree of polarization throughout a visible region on the other hand, it is desirable to use the interference 
m of five or less layers, especially a monolayer. It is Ti02 from the ease of a thickness control. Or Zr02 It is 
;sirable to form a monolayer. 

042] The quality of the material of the field-like translucency base material used for a polarization eliminator has 
astics, such as glass, an acrylic, a polycarbonate, polyurethane, and polystyrene. It is desirable to be the light quality 
the material and for a front face to be smooth. 

043] as the quality of the material of a dielectric film - Ti02, Zr02, ZnS, Y2 03, Si02 and MgF2, Na3 A1F6, and 
1 205 etc. — it thinks The refractive index of these dielectric opposite films is usually 1 .4 to about 2.5, chooses a 
electric with a suitable refractive index, and should just form membranes. Moreover, membrane formation should 
st be made by methods usually used, such as vacuum evaporationo and a spatter. 

044] The case where this invention is applied to an edge light type flat-surface lighting system is explained in full 
rtail below using drawing 1 which is the block diagram. 

045] The light source 1 which has the length corresponding to the length of the transparent material side is stuck to 
le side of the transparent transparent material 4, the lamp covering 2 which formed the reflector 3 inside is formed, 
id lamp outgoing radiation light is introduced in a transparent material, the light source 1 — lines, such as a cold 
thode discharge tube and a hot cathode tube, — the light source is used As for a reflector 3, it is desirable to use the 
m of a high reflection factor by metals, such as aluminum vacuum evaporationo or silver vacuum evaporationo. A 
insparent material 4 can use material, such as an acrylic and a polycarbonate. 

046] The directivity (angular distribution) of the light which spreads the inside of a transparent material is decided by 
e propagation property of the condensing property and light guide plate of the luminous-intensity-distribution 
operty and reflector of the light source etc. Especially the propagation property of a transparent material must be 
hat combines the function to send ahead the light which carried out incidence from the transparent material edge as 
entioned above, and the function which carries out outgoing radiation of the sent light in the predetermined direction. 

047] The former function is total reflection angle thetac which is decided according to the material and the interface 
flection property to be used, and becomes settled with the refractive index of a transparent material 4 in the liquid 
ystal display element 10 side of a transparent material 4. Total reflection of the light of the above incident angle is 
rried out, the inside of a transparent material 4 is spread, and it is total reflection angle thetac. The light of the 
llowing incident angles is refracted on the front face of a transparent material 4, and outgoing radiation is carried out 
the liquid crystal display element 10 side. For example, total reflection angle thetac in the interface of plastics (n is 
•out 1.5), such as air (n= 1.0), a transparent resin, for example, an acrylic, a polycarbonate, polyurethane, and 
>lystyrene, It becomes about sin-l(l/n) =41.8 degree. 

048] That is, the incident light of 41 .8 or less degrees can carry out [ an incident angle ] outgoing radiation from the 
umination side of a transparent material 4. 

049] On the other hand, in a field opposite to the liquid crystal display element of a transparent material, if the 
Sectors 5, such as an aluminum reflector, are formed, the light guide of the reflected light will be carried out in the 
side of a transparent material. In addition, a reflector 5 is good also as a diffuse reflector in order to increase the 
itgoing radiation light in the liquid crystal display element 10 side of a transparent material 4. 

050] on the other hand - the incident angle of the light to a transparent material 4 - total reflection angle thetac the 
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;ht by which outgoing radiation of the case where it is above is carried out to mostly coming out from a transparent 
iterial — only — ** — since it becomes, the function which avoids total reflection conditions and carries out outgoing 
iiation to the liquid crystal display element 10 side of a transparent material 4 is needed The method of forming 
tical white dispersing agent in the front face of a transparent material 4 as the means and the method of forming a 
iticular sheet or the Fresnel configurations (a micro-lens array, prism array, etc.) of prism in a transparent material 
>nt face are learned. Moreover, you may put the board of the shape of a film which carried out the Fresnel 
nfiguration on the field of a transparent material. When carrying, it is necessary to make it an air space not exist 
tween a film and a transparent material. Therefore, after making it rival, it can deaerate, for example, or what has a 
tractive index equivalent to a film can be used in between. Moreover, as for the refractive index of a film, it is 
sirable that it is almost the same as a transparent material. 

351] Since it is used as the surface light source, if the light which carries out outgoing radiation from a transparent 
iterial 4 has an ununiformity by the place, it is not desirable. Therefore, the device which raises homogeneity in the 
action to avoid total reflection conditions is required. For example, according to the distance from the light source, 
5 distance of light source shaft orientations, etc., the density of optical dispersing agent is changed to the front face of 
ransparent material 4, and the optical white dispersing agent 6 is formed in it. 

352] In order to equalize the light which carried out outgoing radiation from the transparent material 4, the diffusion 
ard is installed in the upper surface of a light guide plate 4. 

353] There is no directivity of the light which spread and carried out outgoing radiation of the transparent material in 
5 edge light type back light as mentioned above in the angle of visibility of the watcher of a liquid crystal display 
ment, i.e., the perpendicular direction of a liquid crystal display element side. Incidence is carried out at the angle of 
to 40 degrees to a liquid crystal display side. Thus, when changing into the perpendicular direction of an 
umination side the luminous-intensity-distribution distribution of the flat-surface lighting system which has the 
rtial luminous-intensity-distribution distribution, it is effective to use a lenticular sheet or the Fresnel configurations 
micro-lens array, prism array, etc.) of prism. 

354] The case where the prism array 8 has been arranged between a polarization eliminator and a transparent 
iterial in parallel with the direction of an optical axis of the light which spreads the inside of a transparent material 4 
shown in drawing 1 . That is, the cross section in the field containing the average optical axis of the beam of light 
lich carries out outgoing radiation of the inside of a field-like transparent material in this case arranges pillar-shaped 
angle-like prism in the shape of an array. A configuration with the operation of a prism array optimal from the 
ninous-intensity-distribution distribution direction and the luminous-intensity-distribution distribution direction of 
larization eliminator outgoing radiation light which total reflection may happen in respect of the case of only 
Taction arising in respect of the plane of incidence of prism and outgoing radiation and others, and are finally needed 
cording to the configuration and arrangement (do you make a prism vertical angle into an optical incidence side, or 
m on an optical outgoing radiation side?) is determined. 

355] Moreover, what performed embossing can also be used for the front face of the optical diffusion board 
scribed previously as another example. 

356] In order to degrade the directivity of the light which spreads the inside of a transparent material, it is good also 
nsidering the reflector 5 formed in the liquid crystal display element and the opposite side of a transparent material 
the diffusing surface. Moreover, it is good also as what has detailed concavo-convex structure so that light scattering 
ly also produce the polarization eliminator itself in the structure interface. 

357] Moreover, as a transparent resin used for a transparent material, a polycarbonate, polyurethane, polystyrene, 
icone, etc. are sufficient besides an acrylic. 

358] In order to use this lighting system as a back light of a liquid crystal display element, as for the polarizing plate 
spared in the optical incidence side of a liquid crystal display element, it is desirable to be arranged so that the 
larization shaft of the polarizing plate by the side of the optical incidence in the average polarization shaft direction 
d liquid crystal display element of a beam of light which carried out outgoing radiation of the lighting system may 
rry out abbreviation coincidence so that it may become the permeability maximum from a lighting system to a 
ecific polarization light by which outgoing radiation was carried out. 
359] 

xample] Another example of this invention is explained referring to drawing 1 . 

360] The light source 1 (cold cathode discharge tube) was stuck to one side of the transparent acrylic resin board 
insparent material 4, and the edge light type back light which forms the lamp covering 2 containing a reflector 3, and 
xoduces light in a transparent material was used. 

361] As the light source 1, it has the length corresponding to the side length (125mm) of a general-purpose notebook 
mputer, and 2W cold cathode discharge tube with 3mm of tube diameters was used. Moreover, as lamp covering 2, 



Page 7 of 7 



: size used the 128mmx225mmx2.8mm thing for the reflecting mirror of a cylindrical shape which wraps in a cold 
hode discharge tube, or an ellipse cartridge as a transparent material 4 with the translucency light guide plate made 
acrylic resin (n= 1.49). 

)62] Furthermore, white ink was printed to the background of a transparent material 4 as optical dispersing agent 6. 
order to distribute uniformly the outgoing radiation light from a transparent material 4, the printing area density of 
dte ink has added change according to the distance from the light source etc. 

)63] As a prism array 8, using the prism array of two equilateral triangles whose cross-section configurations are 90 
grees of vertical angles, it has arranged so that a vertical angle may face a liquid crystal panel 10. The thickness of a 
sm array board set the pitch of a prism array to about 30 micrometers by 2mm. The quality of the material of a prism 
ay used the polycarbonate. 

)64] From a transparent material 4, the light by which outgoing radiation was carried out is further diffused with the 
fusion board 7, turns into a uniform light, and carries out incidence to the prism array 8. Embossing is performed to 
; front face and the diffusion board 7 has simultaneously the function which deflects light. 

)65] The dielectric interference film 12 was formed only in one side (convex configuration side) of the prism array 
The dielectric interference film 12 is Ti02. It is a film monolayer and thickness was made into 640A. Thereby, the 
io of the amount of outgoing radiation of the light to which the light by which outgoing radiation is carried out 
rpendicularly is vibrating perpendicularly to the array, and the amount of outgoing radiation of the light which is 
>rating to an array in parallel became double precision from the prism array 8. As for the amount of outgoing 
liation of the light which is vibrating perpendicularly to the array, outgoing radiation of about 90% is carried out. 
>out 45% carries out outgoing radiation of the light which is vibrating to an array in parallel, and about 55 
naining% is reflected. The reflected light is again diffused in the diffusion board 7, and polarization is disturbed, 
itgoing radiation of the light which the light by which polarization was disturbed is again returned to the prism array 
and is vibrating at right angles to an array is carried out about 90%, some carry out outgoing radiation of the light 
uch is vibrating in parallel with an array, and most is reflected. By performing the following repeatedly by whether it 
vibrating perpendicularly to an array, or it is vibrating in parallel, the light by which outgoing radiation is carried out 
im a prism array shows the distribution of a partial light with much light which is vibrating perpendicularly to an 
ay. 

)66] The TFT liquid crystal display cell of color display was used for the liquid crystal panel 10. As an incidence 
te polarizing plate 9, the usual optical-absorption type organic polarizing plate was used. The polarization shaft is 
rpendicular to the array of a prism array. Therefore, most light which polarized by the prism array 8 can be made to 
netrate. The outgoing radiation side polarizing plate 1 1 also used the usual optical-absorption type organic polarizing 
ite. A polarization shaft is an array parallel direction. 

)67] When there was a prism array which the dielectric interference film created this time attached compared with 
» time of there being no prism array, perpendicular brightness rose about 65%. Even if this compares with the 
rpendicular brightness when using a prism array without a dielectric interference film having risen about 50%, it 
•ns out that the use efficiency of light is going up. 
)68] 

ffect of the Invention] By this invention, it becomes possible to use the polarization conventionally absorbed by the 
ganic polarizing plate by changing the polarization direction, and the high liquid crystal display of the use efficiency 
light is obtained. 

369] Moreover, since polarization separation is beforehand performed after turning and deflecting the luminous- 
ensity-distribution direction of light to an abbreviation perpendicular direction for a liquid crystal display element at 
5 screen, efficient polarization separation can be performed also with an edge light type liquid crystal display 
jment. 

370] Furthermore, efficient reuse of light is attained making a polarization detached core into the letter of the cross- 
:tion abbreviation for W characters, and by preparing a reflective means in the rear face of a transparent material. 
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